measurable target for health equity, should be part of Korea's National Health Plan, and should be targeted by policies to close the widening gap in these inequalities.
The article is well-written, quite clear about the strengths and limitations of the study, and provides compelling evidence around the need for policies to target income-life expectancy gradients in Korea overall and by gender. I have a few comments and suggestions for improvement that may strengthen the manuscript further.
With respect to the introduction, I believe that the authors could make a more compelling case for why life expectancy inequalities by income quintiles, in particular, are useful for understanding health inequalities. How does the life expectancy-income gradient bring more information to health equity targets over all-cause mortality or health behavior gradients? How is it a non-redundant measure from that of education inequalities in mortality? The authors make a case that the study is novel because the incomebased inequality in LE has not been fully explored in terms of time trend and greater coverage. But what is the strength of focusing on LE and income in particular?
The data have excellent coverage and detail, which is a clear strength of this study compared to previous work. For the socioeconomic position indicator, I would like to hear a bit more about what kind of income is included in the NHI premiums. For example, does it include any form of transfer income? (it does not seem that way since it is used in targeting for social welfare programs, but verification would be helpful). Further, how are household assets valued? Are they estimates of valuation? Are they self-reported?
With respect to the statistical analysis, a bit more detail about the Lee-Carter model would be helpful. For example, what do the confidence intervals for the forecasts look like so that the reader has some feel for the validity of the forecasts? I also wonder if the authors considered how the overall income inequality in Korea might impact these income-life expectancy gradients. Does Korea have significant gaps in terms of percent of the percent of the population in the top ten percent versus the bottom 90 percent of income? How might this impact the observed income-life expectancy gradient? There might also be a lagged effect of such contextual inequality on individual mortality or life expectancy that may not show up with contemporaneous measures of income. Further, what is the benefit of measures that use life expectancy at birth versus in adulthood? How does that choice contribute to the strength of the study? The reader may have a basic idea of the strength, but I think it wise to clearly articulate it.
For the results section, a very small correction: please revise the equation used to generate the percent (= 445,824/843,918*100) to (= (445,824/843,918)*100) so that it is clear that you are not multiplying the denominator by 100. The finding that life expectancy among women in the lowest income quintile in 2017 was slightly greater than the life expectancy among women in the highest income quintile in 2004. What do the authors make of this finding that does not appear to be similar for men? Are the authors able to observe a downward mobility for women in their data?
The authors contrast their findings with that of studies from Denmark and New Zealand that show increasing life expectancy inequalities for men but not for women but do not fully expand on why they believe their findings may differ from those of other countries. They mention financial crises, health behaviors, and cause-specific mortality, but do these differ in Korea compared with other countries? For the conclusion, it would be helpful to bring us back to the original objective: that investigating income gradients for life expectancy at birth should be an important policy prescription and why.
VERSION 1 -AUTHOR RESPONSE
Reviewer(s)' Comments to Author:
Reviewer: 1 Please leave your comments for the authors below (1) Please offer a conceptual definition of "income inequality" in the introduction so that it isn't confused with relative income inequality.
(OUR RESPONSE) We did not use the 'income inequality' considering the confusion with relative income hypothesis (by Richard Wilkinson) but used 'income-based inequality'. For clarity, we inserted 'inequality according to income groups' for explaining the 'income-based inequality' (lines # 92 in the revised version).
(2) Please review current theories concerning the mechanisms linking income inequality and health/mortality.
(OUR RESPONSE) Regarding the income inequality, we inserted a paragraph in the discussion section (lines # 246-259 in the revised version). Regarding the explanations and mechanisms linking income inequality and health/mortality, we documented three major explanations (absolute income effect, relative income effect, and pollution effect of income inequality) and two mechanisms (psychosocial perspectives and neo-material perspectives) (lines # 251-255 in the revised version). (OUR RESPONSE) We included the paper as a reference in our paper (reference # 32 in the revised version).
Reviewer: 2 Please leave your comments for the authors below
The authors set out to examine time trends in socioeconomic position inequalities in life expectancy during the period of 2004 through 2017. They also utilize the Lee-Carter model to predict future life expectancy inequalities by socioeconomic position. They construct life tables using individually-linked mortality data with excellent population coverage using the Korean National Health Information Database from the National Health Service. They find a widening gap of inequality in income by LE among the total Korean population that they project to widen further by 2030. They observe a much wider increase in income-life expectancy inequality among women than among men. The authors close by concluding that income-life expectancy gradients are an important measurable target for health equity, should be part of Korea's National Health Plan, and should be targeted by policies to close the widening gap in these inequalities.
(OUR RESPONSE) Thank you.
With respect to the introduction, I believe that the authors could make a more compelling case for why life expectancy inequalities by income quintiles, in particular, are useful for understanding health inequalities. How does the life expectancy-income gradient bring more information to health equity targets over all-cause mortality or health behavior gradients? How is it a non-redundant measure from that of education inequalities in mortality? The authors make a case that the study is novel because the income-based inequality in LE has not been fully explored in terms of time trend and greater coverage. But what is the strength of focusing on LE and income in particular?
(OUR RESPONSE) Socioeconomic inequalities in life expectancy rather than inequalities in mortality or health behaviors might be better accepted as the overarching target for health equity to the public. Each socioeconomic position indicator such as education, occupation, and income has distinct influences in promoting or damaging population health (Lynch & Kaplan, 2000) . Education may reflect early life socioeconomic situations (Davey Smith et al., 1998) while income delivers information on material advantages or disadvantages (Lynch & Kaplan, 2000) . Life expectancy by income than other indicators might be better in monitoring the impact of concurrent economic and social policies related to material conditions on the magnitude of health inequality. All of these points with additional references have been added in the Intro section. Please see lines # 76-84 in the revised version.
The data have excellent coverage and detail, which is a clear strength of this study compared to previous work. For the socioeconomic position indicator, I would like to hear a bit more about what kind of income is included in the NHI premiums. For example, does it include any form of transfer income? (it does not seem that way since it is used in targeting for social welfare programs, but verification would be helpful). Further, how are household assets valued? Are they estimates of valuation? Are they self-reported? (OUR RESPONSE) Administratively collected data from the National Tax Service of Korea were used for determining the National Health Insurance (NHI) premiums. The NHI premiums for the employed were proportionally levied on the average monthly salaries over the previous calendar year. The NHI premium for the self-employed were levied based on the estimated income using information on sex, age, recorded income, property, and vehicles ownership. Individuals in the Medical Aid Program (approximately 3% of the total Korean population) are exempt from NHI premiums. Any major changes on the NHI premium levy system have not been made between 2004 and 2017. The NHI premiums were computed on January 1st each year for the entire Korean population and then applied to all age groups because dependents of the employed NHI beneficiary shared the same premiums. The premiums were finally grouped into quintiles based on the population size. Prior studies found similar patterns in life expectancy inequalities when separately analyzed the data for those not selfemployed and those self-employed (Khang et al., 2013; Khang et al., 2016) . These points have been added in the Method section. Please see lines # 120-131 in the revised version.
With respect to the statistical analysis, a bit more detail about the Lee-Carter model would be helpful.
For example, what do the confidence intervals for the forecasts look like so that the reader has some feel for the validity of the forecasts? (OUR RESPONSE) Based on the comment, we estimated prediction intervals of life expectancy at birth between 2018 and 2030 based on the prediction intervals for mortality by year, gender, age groups, and income quintiles. This point has been added in the revised version (lines # 149-150). The prediction intervals of life expectancy have been presented in the revised Supplementary Table 3. I also wonder if the authors considered how the overall income inequality in Korea might impact these income-life expectancy gradients. Does Korea have significant gaps in terms of percent of the percent of the population in the top ten percent versus the bottom 90 percent of income? How might this impact the observed income-life expectancy gradient? There might also be a lagged effect of such contextual inequality on individual mortality or life expectancy that may not show up with contemporaneous measures of income.
(OUR RESPONSE) Definitely South Korea has significant income inequalities. A prior Korean study presented that Korea has recorded substantial increases in income inequality measured by income share (%) of the top 10% income group between 1958 and 2013 (see Supplementary Figure 3 ) (Hong, 2015) . Statistics Korea also showed the increase in income inequality measured by Gini coefficient and the ratio of the average income of the 20% richest to the 20% poorest ( Supplementary  Figures 4 and 5) . Three different explanations have been suggested to link income inequality to population health (absolute income effect, relative income effect, contextual pollution effect of income inequality) (Kawachi & Subramanian, 2014) . The relative importance of the mechanisms (psychosocial perspectives versus neo-material perspectives) has been debated (Hill and Jorgenson, 2018; Lynch et al., 2004; Wilkinson & Pickett, 2006) . Prior studies showed that decrease in income inequality was not only associated with decreases in overall mortality but also, to a larger degree, decreases in socioeconomic inequality in mortality (Blakely & Wilson, 2006; Brodish, Hakes, 2016) . The continually increasing income inequalities in Korea might have had both acute and lagged effects on widened LE differences by income quintile presented in this study. These points have been added in the discussion section (lines # 246-259 in the revised version).
Further, what is the benefit of measures that use life expectancy at birth versus in adulthood? How does that choice contribute to the strength of the study? The reader may have a basic idea of the strength, but I think it wise to clearly articulate it.
(OUR RESPONSE) Inequalities in life expectancy at birth present overall inequalities in mean length of life capturing inequalities in mortality during infancy and childhood periods as well as adulthood and elderly periods. Inequalities in health during early life could have lifetime impacts. It should be also noted that income inequality was especially associated with increased infant mortality (Lynch et al., 2001 ). These points have been added in the discussion section (lines # 265-269 in the revised version).
For the results section, a very small correction: please revise the equation used to generate the percent (= 445,824/843,918*100) to (= (445,824/843,918 )*100) so that it is clear that you are not multiplying the denominator by 100.
(OUR RESPONSE) According to the comment, we revised the equation.
The finding that life expectancy among women in the lowest income quintile in 2017 was slightly greater than the life expectancy among women in the highest income quintile in 2004. What do the authors make of this finding that does not appear to be similar for men? Are the authors able to observe a downward mobility for women in their data?
(OUR RESPONSE) We were not trying to examine a downward mobility for women in our data. We only tried to compare the magnitude of life expectancy (LE) difference by income groups with the magnitude of LE increase during the 13 years between 2004 and 2017. We were indicating that, in women, all income groups have recorded rapid LE increases for the 13 years and the LEs in 2017 in all income groups surpassed the LE of the highest income group in 2004.
The authors contrast their findings with that of studies from Denmark and New Zealand that show increasing life expectancy inequalities for men but not for women but do not fully expand on why they believe their findings may differ from those of other countries. They mention financial crises, health behaviors, and cause-specific mortality, but do these differ in Korea compared with other countries?
(OUR RESPONSE) The difference between findings from these Western countries and results of this study may be partly attributable to the relative importance of causes of death contributing to total mortality and their time trends in men and women. A prior New Zealand study showed that, while cardiovascular disease becomes a less common cause of death and its contribution to overall income inequalities in total mortality declined, cancers especially associated with smoking have been emerged as the major driver of inequalities in mortality (Fawcett & Blakely, 2007) . In Korea where smoking epidemic and westernization of diet has been delayed, lung cancer and ischemic heart disease, which are major causes of death in Western countries, have been relatively recently emerged as one of leading causes of death in Korea (Yang et al., 2010) . Meanwhile, stroke (especially hemorrhagic stroke), stomach cancer, liver cancer, liver cirrhosis, and tuberculosis have substantially decreased and have contributed to rapid increase in LE especially among men (Yang et al., 2010) . Unabated declines in these causes of death might have provided a continuous momentum to decrease inequalities in LE in Korean men. Future studies examining the contribution of specific causes of death to the changes in LE inequalities in men and women might provide a better explanations regarding the gender difference in time trends in LE inequalities between Western countries and Korea. These points have been added in the discussion section (lines # 275-290 in the revised version).
For the conclusion, it would be helpful to bring us back to the original objective: that investigating income gradients for life expectancy at birth should be an important policy prescription and why.
(OUR RESPONSE) Considering the comment, we added the following sentence in the conclusion section. "Considering that Korea has a tradition employing differences between income quintiles in health status as health equity targets and LE is a summary measure for total mortality over the life course, inequalities in LE at birth by income should be considered as a measurable target for health equity in the process of establishing the National Health Plan 2030 in Korea." See lines # 323-325 in the revised version
VERSION 2 -REVIEW

REVIEWER
Michaela Curran University of California, Riverside REVIEW RETURNED 29-May-2019
GENERAL COMMENTS
The revised manuscript is much clearer. The authors did an excellent job attending to the reviewer comments and clarifying in their letter, where necessary. I recommend the manuscript for publication.
VERSION 2 -AUTHOR RESPONSE
Reviewer ( The revised manuscript is much clearer. The authors did an excellent job attending to the reviewer comments and clarifying in their letter, where necessary. I recommend the manuscript for publication.
(OUR RESPONSE) None to respond. Thanks.
